Status of the rr2rr Experiment
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Surmmary

The Pr2PP experiment at. RITIC is going to measure elastic and total cross-seclions
it (un-)polarized proton-proton seattering.  The experiment 15 located at the 2 o'clock
interaction region (IIM) of the RINC complex. Elastic scattering at the KHIT energies,
Ve = 200 GeV /e and possibly 500 GeV /e during the first year, requires detection of the
scattered protoms at very small anples. AU 5T m from the 1R, where parallel to point
focusing is satisfied, the scaltering anple is directly proportional w Lthe measured distance
between the seattered proton and the beam axist, @ = ypee/Logp With Lopp = 20 m the
four momentum transfer vange i= 0,003 10 0100 (GeV /o)® al /5 — 200 GeV/e

Elastic scattering requires the detection of the two collinearly scattered prolons in
coincidence, To measure their positions, we are installing Roman Pot stations in the two
outgoing beam pipes, about 57 moon either side of the interaction region. Bach station
consists of twao Homan Pots mounted above and below Lhe Deamn centre, containing a
detector package of four silicon microstrip detectors and oue scinvillation counter. The
active arca is about 80 mm = 5o, the position resolution bedler Lhan 0.1 i,

Dhuring the imtial setnp and commussioning phase, the detectors will be located 31 mm
above and below the beam centre, making only a higher [ ] of 0018 accessible, During a

Ysec D and probably 6 bunches in each

special run with reduced luminosive of 1.5 10" e
ring, the position will be at a distance of 15 mm from the heam centre. For the 6 bunches we
would like to have radially polarized protons colliding in thas pattern: TL, U0 1T 0L TO, 00,
For further systematic studies the polarizations can be reversed via the apin fipper.

The setup will feature additional scintillation counters close to the interaction region to
tag non-elastic seattering events. These connters will measure single and double-diffractive
stallering events, in the pseudo-rapidity range of 2.6 < 5 «< 5.6,

During the Year-2001 engineering run of PP2ZPP the main focus of the measurements will
be on the Lolal cross-section, ., its difference berween the two transverse helicity states
of the beamn, Aop, the single and double transverse spin asymmetrics, Ay and Ayy, and
the enerpy dependence of the nuclear slope, b This should allow to distinguish between
dilferent. exchange models brought forward for example in'.

Assuining a cross section of about 40 mb would lead to an expected physics event
rate of about GO0 He, the trigger rate being probably higher at around | kHz. Tor the
abwwve mentioned bunch fill pattern we would collect about 300,000 events per hour and
patiern. Hence, a store of about 10 hours would be sufficient for our measurements. T also
250 GeV fe become available, we would like to have additional beam time with reduced
Jurninosity al that energy,

Al present Lhe production, assembly, and testing of the detectors measuring the vertical
position of the scattered protons is underway. The assembly of the horizoantal detectors
i# poing to start in a few weeks. The Roman Pors wall be available by November 26 al
Lhe switch-over time to proton running. as will he the inelastic detectors, whicrh had been
previously mounted and tested,

"IN, Bullitnore et al, PRT) 59:1 14010 (1999) and . Leader and T, Trueman, PRD 61:077504 2000}



Measurements for Engineering Run Analyzing Power Ay

in Year-1
THE 5PIN DEFENDENCE OF HIGH-ENERGY PROTON SCATTERING.
N.H. Buttimore, B.2, Kopcliovich, E. Leader, J. Soffer, T.L. Trueman
. ) Phiys.Rev.IiE9: L4010, 1999
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Layout of the Experiment Expected Run Plan

Roman pot location is determined by parallel to point focusing. o .
" e Set up and commissioning concurrent with other

experiments at a 'safe’ distance {3.1 cm from beam centre)
L._nﬁuu_..__f Detectors

;ﬁujﬁrm.|1.lmr fox 24 . — o : -
i o —m g = » Special low intensity run for pp2pp
RPY \ RP2 (1.5 cm from beam centre)
— — " = —%
e s % o o » Total proton intensity = 1.5:10"" (6 bunches)

2> L~1510" em™sec
e Radial polarization direction

e 600 Hz physics rate for ~40 mb cross-section
2 million events per hour)

s Assume 6 bunches with fill pattern
™I 1t W ooT oo
=» 300,000 events per hour and pattern

¢ Need | beam store of about 10 hours
(for each beam energy?)

o Would like 2 hours during commission early
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Status of Experiment Outlook

Vacuum parts for all four Roman Pot stations installed 2003
(Roman Pots to be installed during switch-over time)

® Extend measurements to 0.1 < -f < 1.3 (GeV/e)?

L ]

Infrastructure mostly on place

Production of silicon detector assemblies started
(first Y-detector assembled and aligned last week) mwmu.«cﬂn— 2003

s ¢ x : W - M . .
Testing of detectors to begin this wee ® Measure in CNI region. nnnwn_::m Sisial e

, ; 0.0004 <-r <012 (G
Silicon detector wafers being manufactured at InstDiv tae¥ee)

- (new batch available beginning 3 weeks from now) . .
o ® Measure 1n large -t region

1.3 <-t <5 (GeVie)

DAQ work underway (Dima and Igor arrived)

Inelastic detectors installed, tested, and dismantled again ® Elastic scattering of proton-deuteron, deuteron-
for Au-Au running deuteron, and proton-"He also possible

Plan to install Roman Pots in November
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